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PREFACE 


I have great pleasure in Presenting this new Mathe- 
matical puzzle of self numbers (VolumeI) to all the 
learned people and big mathematicians and I hope all will 
really find in this first volume a new idea and fine topic 
for future discussions. 


The 2nd Volume of this book will be published after 


a few more months. 


_ Iam fond of mathematical puzzles since year 1920; I 
have written various books in this connection and the list 
of all these books is given at the end of the cover of this 
book, 


Iam grateful to the authorities of the University of 
Poona for giving me research grant and encouraging to 
continue my researches, 


I request the reader to write to me for any suggestions 
or difficulties, 


With a strong belief that readers will surely appreciate 
my new ideas, I declare this first volume of puzzles of self 
numbers as now open to all for future discussions, 


D. R. KAPREKAR., 
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The peerie of the Self-Numbers. 
CHAPTER | 


MEANING OF SELF-NUMBER 


(1) This new investigation of curious number 
properties has begun from 1949; Some ideas of this subject: 
came into existence while discussing some properties of 
Demlo numbers, The new numbers given below are 
self numbers, self primes, self Demlo numbers, Junction 
numbers, Co-generator numbers, Twin self numbers and so: 
Ol) Many new varieties are discussed. 


(2) Every integral number x can be regarded either 
asa generated number oraself number. A self number 
is one which has no generator, It is self born, The exact 
word for such number is “zqqqy"’ number. Every number, 
gives birth toa new number, x is a general number, 
x can be a small integral number like, 7, 24, 45 or it can 
be even a big number like 458379 or 5783850074, The 
only condition is that it should be an integer, 


We use ty to show the sum of the digitsinx Thus 
if x+=743 t,=7+44+3=14 if x=800702 t,=8+7+2=17 
(instead of t, we wanted to use the symbol dx where’ 
dcan stand for digit and dx for sum ofall the digits, ' 
However as dx is used in calculus we are using tx). 
If we take any number x and t, will be the sum of. 
digits in x then x + t, will be called as generated number 
from x let x +t, =x, Then x, is the generated number 
from x, ; | 


2 


Thusif «=47 t,=4+7=11 
x+t, = 47+ 11 =58 


58 is generated from 47 that means if x = 47 x,= 58. 
“This Notation can be continued to bring new generated 
number; The sum ofthe digits in x, can be written as 
tx, and x, + tx, will be the new number it will be called 
xX, Then x2 + tx, = x3, x; + tx3 = x, and so on. 


TUNG (SEVIS 2. Xie erg eas aed i heccbentns will be called the 
digitadition series of x. 

The starting number x can be regarded as % and 
general number is x. 


Thus if x = 158, and is regarded as starting number 
then x, = 158 


Xo + tXo = 158 + 14 = 172 


oe x, = 172 
x, + tx, = 172+ 10 = 182 
x2 = 182 
x, + tx2 = 182 + 11 = 193 
fe “,= 193 
xz + tx; = 193 +13 = 206 
es x4 = 206 
The digitadition series of 158 is 158, 172, 182, 193, 
hac a sah ia we use the symbol S, (x) to mean the digi- 


tadition series of x 
Thus S, (158) = 158, 172, 182, 193, 206, 214..........+ 
Similarly taking x = 1 or starting from x = 1 
%o21=01 
tz =1+0 
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XMtix =Ll+1=2=4; 

wm +tty =24+25>4=%, 

x, tix, = 44+4=8= 2; 

%g+tx, =84+8 =16=%, 

x, +tmy =164+7=23 =x; 

x, +txs=234+5= 28; x, = 38, x, = 49... 

Thus S, (1) = 1,2, 4, 8, 16, 23, 28, 38, 49, 62, 70. 77, 
OTHERS LUD hee Ue Res C0 Re ae 9 ee Ss and so on. 

In this series the numbers 2, 4, 8, 16......... etc. are 
already present. Therefore S (2), S (4), S (8), S (16) 
are also included inthe series S(1) given above. For 
every new series the starting point will only change, 


This series contains all the generated numbers which 
ate non multiples of 3. | 


(3) Series in which all generation is a non multiple 
of 3 will be called as belonging to A type. 


The series S, (20), S, (31), S, (97) will be of A type. 
Please note that the numbers generated from these will] 
all be different. 


(4) Ifx is a multiple of 3 but not that of nine. 


Then all the terms of S (x) will be only multiples of 3. 
This will be called B type series, 


Thus take x =3, x,=03 dy =0+4+3 
%+tix»=034+3= 6=2%, 
m%+t%y = 64+6=12=2, 
%2,+tm=12+3=15=x2%, 
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43+ tx3=15+6=21=-4, 

4 + te, = 2143= 24 = x, 

%5 + tx, = 24+6=30 
and the series S (3) = 3, 6, 12, 15, 21, 24, 30, 33, 39, 57, 
57, 69, 84, 96, 111, 114, 120, 123, 129,.. 


“Note here how all generation is only the multiple of 
3-and no number isa multiple of nine. 


(5) When «x is a multiple of nine all the generation. 


in S x will beonly the multiples of nine and will be 
called C type series, 


Thus take x« =9 X% =2 i= 9+9=18 
x,=184+9=27 4%3=27+9=36 


' ‘The series will be 9, 18, 27, 36, 45, 54, 63, 72, 81, 90, 
99, 117, 126, 135, 


Thus S, (9) =the series written above and note how 
all the new numbers are only the multiplesof9. This is 
C type series and note here how all the multiples of nine 
are seen except the ommission 108; 108 has not come here 
It is a self. number and not generator by any other 
number. 


(6) Thus every number whethera number inthe 
digitadition series or a starting number %, will belong to 
one of the three types of series either 


A type—(non multiples of 3) 


or B type—(only multiples of 3 but non multi- 
ples of nine) 


or C type—(containing multiples of nine only } 
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Given any number x we can form S (x) to any 
mumber of terms. 


(7) The converse way of going backward will now 
tbe discussed. 


Given x. How to find from what number is x 
generated? Ifthe number from which x is generated is y 
we say in our new notion that x~-; = ¥. 

Thus 49.,=38 [49 is derived from 38 

38 +(3 +8) = 49] 

again 38.,=28 [28 is the generator of 38 

28 + (2 +8) = 38] 
The above two equations can also be combined to form 


the notation 49_, = 38_, = 28 meaning thereby that 2nd 
derivative of 28 is 49, 


Similarly note the following examples 
4400_, = 4378 [ 4378 + (4+3+7+ 8) = 4400] 
4378, = 4358 [4358+(44+3+4+48) = 4378] 
4358_, = 4339 
4339., = 4325 
All the above examples can also be written in the 
following way 
4400_, = 4378-3 = 4358_, = 4339_, = 4325 
Now question is to what extent we can continue this 
process of backward going! Can we go on behind in this 
way forever? No. We come at a certain number 


beyond which we cannot go. Such number_is called a 
self number. 


For example. Take 26 
26-1 = 22, 22., = 20 and 20_, =? 
we cannot go behind 20. 20 is the starting number of 
the series S (20) = 20, 22, 26, 34, 41,...............and 20_, is 
impossible, 


There is no number x such that x + tx = 20: 
20 is a self born or self number. 


Similarly 31, 42, 53,64, 75 will all be self numbers, 
400 is also a self number. 


(8) The smallest self number is 1 it produces the 
series: 1.2, 4.8, 16.23. 28.0... 2,4and 8 are not self 
numbers, because 2 is derived from 1 (1+1= 2); 4is 
derived from 2,(2+2+4) and 8 is derived from 4, 
(4+4=8) Further 16 is derived from 8, (8+ 8 = 16) 


The self numbers between 1 to 10 are 1, 3, 5, 7 and 9, 
After 9 the next self number is 20, andthen till 108 all 
the further self numbers form an arithmetical progression 
with 11 as common difference. These self numbers are 

20, 31, 42, 53, 64, 75, 86, 97 and 108, 


The next self number is not obtained by adding lI. 
108 + 11 =119 is nota self number, 119., = 109 (119 is 
generated from 109) The next self number after 108 is 
110. If we take any number from 1 to 110 (except those 
written above as self number) we can easily find the 
generator of such numbers, Thus take a number say 56, 
56-, = 46 and 46-,; = 41 going back we will come to 20, 
where we havetostop. 20 isa self number, 


Similarly take x = 84. 


84_, = 69, 69., = 57, and going back in this way we; 
¢€an come to 3 whichisaself number, It will be seen, 
that big numbers like 874531 can also be proved to be self 
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numbers, 1111 isaself number. 1908, 1919, 1930, 1941, 
1952, 1963, 1974, 1985 and 1996 these all years coming 1m 
this centuary are all self numbers. 


(9) Now before proceeding further to other 
properties of self numbers let us arrange all the numbers. 
from 1 to 100 in the following form to study the genera- 
tion series of these numbers, 

In the following table the first column contains self 
numbers 1, 3, 5, 7, 9, 20, 31 etc, and S (x) of every 
number is prepared to study certain properties of integers. 
The numbers marked below x in big type are self 
numbers. 


Generation series of numbers 
1 to 100 


x 
Lee 24°58) 16-25 28°36.2.49 62" 7/077 SL 4A01 
Bt 0461245) 22 1247230193099.5125713 6O2R4r0b 117 
5S 10° d117 25» 32: 37 47° 58:71, 79 »95:109 

7 14 1929 40 44 52 59 73 83 94107 

9 18 2736 45 54 63 72 8190 99117 

20 22 26 34-41 46 56 67 80 88104 

31 35 4350 55 65 76 89 106 

42 48 6066 78 93105 


75 87102 
86 100 101 
977113 


The last number in every series is such that at this 
point the series S (x) crosses beyond 100, 


Several properties of numbers can be studied from the 
above table. 


CHAPTER II 
JUNCTION NUMBERS AND CO-GENERATION 


(10) In last chapter the term self number the 
Motation x, xo, S (x) x-1 x-2 etc, and meaning of self 
number was explained. 

If x-1=¥y vyisthe generator of x. 

Thus 48_, = 42, 42 is the generator of 42, 

Now 42.;, =? this question has no solution. 

42 has no generator, It is a self number, 

Similarly 53., =? There is no solution, 

Thus 53 is also a self number. 


Tow some times x_; has two solutions y or z, At this 
‘time x is called the junction number and y and z are 
-co-generator of x. 


Thus 107-, = 94 or 103 
107 has two generator 103 or 94. 


-see [103 + (1 +0 +3) = 107] and [94 + (9 + 4) = 107] 
here 107 is the junction number and 94 and 103 are the 
94 
-co-generator of 107, We describe this as 107_.~ 

\103 
similarly 111 is a junction number and 111-, = 96 or 105, 
‘96 and 105 are co-generators of 111 were written this 


7 oe 
as 11 generally x is the notation used where 
‘105 z 


x is the junction and y and z are co-generators of x, 
4 The symbol -; for x-, can be omitted at junction place.) 
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The following is the list of some junctions. 


204 494 Pw 
309% 511 614 
\303 \504 ‘604 
698 798 898 
2214 gon’ 923 
\707 \go7 907 
1396 1896 
14154 19204 
\ 1405 \1905 


To get the correct idea of the junction number the 
reader is requested to note the co-generators and see how 
both give the junction number. The above 8 examples 
may carefully be studied. 


Theorem I—The co-generators y and z always differ 
only by a multiple of 2 
Sec 2944+ 9 = 303 494 +9 = 504 


(11) These junctions are the meeting points of two 
different digitadition series of the same type, ‘There are 
three types of series A, Band C as described in section 
(3), (4), (5) of last chapter. 

Every number non multiple of 3 belongs to A type 
Birvisme O07 20. Oe e ...are Atypes, Every number 
which is only a multiple of 3 (but not of nine) belongs 
to B type. Thus 3, 6, 15, 21, 30,33 belong to B type. 
N.B. dont take multiples of nine like 18, 27, 36. lastly 
every number which is a multiple of 9 belong to c type. 
Thus 18, 36, 108, 324 belong to C type, 


Theorem II, Iftwo numbers x and y are of the same 
type then S (x) and S (vy) must meet at a common point 
and this is the junction number, 

Thus compare the digitadition series of numbers 1 and 
a see how they meet at 107 also see how the digitation of 
series of 53 meets at 103 and that of 86 meet at 101. 
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Meetings points of 5 C1) (7a S (53) and S (86) 
S (1) S (7) S (53) S (86) and S (64) 


2 
4 
8 
16 7 
23 14 
28 19 
38 29 
49 40 
62 44 53 
70 52 61 
77 59 63 86 
91 73 82 100 64 
101 83 » 92 101 74 
103 94 103 85 
107 107 98 
115 115 


Compare 101, 103,107 and 115 as meeting points. 
These are junction numbers, All these numbers are of 
A type. 


You will find that all these junction numbers are also 
seen at the generation series table of 1 to 100 on page. 


They are just crossing the number 100 in S (x) series. 


(Similar tables can also be composed of numbers of 
the types B and C.) 


Now we want to show achart of several junctions 
only with the junction points, We omit all the other 
details, The above five series can be shown in abstract. 
form in the following way. 


1i 


We only keep the starting number and the junction: 
number and we omit all other number. Instead of Hori- 
zontal way we now take them in the vertical way. ss 

; ' ; a 

Starting from 1 the junction points 1n the series S 1) 
are marked inthe first vertical line and other starting. 
numbers are joint to them. 
ay 

— Here all the numbers marked 
101 arse as ——~ are self numbers, And: 
hs c 53 f the junction points are joined 
Roe to the numbers in the series. of 
Be cere te S() 


Ooo 
115———__—“64 


If we go further to junction numbers of S (1) below 
115, we will find the following important fact. The 
next junction after 115 is 208 in the series S (1) 

Now S (110) and S (187) meet at 208 and this junc- 
tion 208 meets the junction 218 see how. 


= S (110) 
ii ns 
| 110 
101 112 
| 116 
103 124 
131 
107 136 
| 146 
115 157 
‘ie 
199 203 194 N. B. 199 and 208 


| 208 208 are co-generatora. 
218 218 218 of 218, 
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This joint of § (187) and S (110) to 218 with th 
ieee, number 218 of the series S (1) is done in th 
‘toMowing short way where all other details are omitted. 





— 

1 
10) —_._ ap 

| all numbers marked — 
103 aaa are self numbers, 
ae 
LS men fll 

| — 
49 187 
218——_—___.....__99 110 





‘here 218 is a junction number joining the other junction 
mumber 208 


218 can be named as double junction number. Simi- 
‘larly there are trible junction numbers and quadruple 
junction numbers and multijunction numbers, 


The digitadion series of 5 and 1 meet at 620 with so 
‘many types of multijunction numbers, 


In the following diagram all the numbers of the 
series from 5 with other joining junctions are shown 
yoining at 620, 
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(12) $1) and S (5) meet at 620 with so many” 
multijunction numbers. 


620 is important multijunction number. 


-— 
101—“86 31 
| ena 
103—53 
ee em 
77 110 ae 
| — 113; 97 
115-64 | 
| — 
Bigs a en ee eR = 
208 20D = 3196 
eae 
305— 266 
ia pag 
B13— 233 211 
ee 
406— 334 ana | 
| 244 206 143 
{ 
416—367 
| 307, —— 277 “019 
aN oe: 
517— 457. 311 |— 209 | 
OT 
479 | 


| | 
Bea eciye | AN See eee 317 et 2 A eee 


1003 





— 
121 


E The next important junction after 620: is 1003 where: 
S (121) meets S (1) at 1003, 
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‘S$ (1) and $121) meet at 1003 with multijunctions 
cas given below. 


wm 
1 
_<_ 
400 
~~ gam, 
703 323 
*620—5 
a 404——356 
713 —613 
poe 
410 —310 
mn -~o ~~ ~~, 
883 547 424 929 154 


a Ree 


'1003—1001—913—814—715—616—515 —505— 412 — 319 — 212 ——— 121 





‘760——820 Giga S a 
| im, 
a6 509 389 

gs 

413 


The next junction after 1003 is 1118 where S (1) 
smeet at 1118 to S (446). 
This will be described in next book. 


CHAPTER II 


Below is given a list of self numbers from 1 to 1313 
also a list of junction numbers is attached further. 


1 20 108 209 310 400 501 602 703 804 905 1006 1109 1210 1300 

3 31 110 211 312 411 512 613 714 815 916 1021 1111 1212 1312 

5 42 121 222 323 413 515 615 716 817 918 1032 1122 1223 1313 
7 53 132 233 334 424 525 626 727 821 929 1043 1133 1234 
9 64 143 244 345 435 536 637 738 839 940 1054 1144 1245 
75 154 255 356 446 547 648 749 850 951 1065 1155 1256 
86 165 266 367 437 558 659 760 861 962 1076 1166 1267 
‘97 176 277 378 468 569 670 771 872 973 1087 1177 1278 
288 389 479 580 681 782 883 984 1098 1188 1289 


299 490 591 692 793 894 995 1199 


~ 
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A chart of Junctions from 101 to 1015 


101% 
\100 


92 
103 
101 


93 
105“ 
\102 


94 
Des 


95 
109% 
\104 


96 
111 
\105 


97 
1136 
\106 


98 
115 
\107 


117 
108 


191 
202 
\200 


192 
201 


291 
303% 
\300 


qm 
\201 


por 


404 
\400 


PR 
\401 


393 
408 
\402 


304 
410¢ 
403 


J 


505 
\500 


Je 


507 
\501 


J 


509 
\502 


494 
slic 
503. 


J 
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Some other wonderful self numbers. 


Many primes are self numbers, They can be called 


as self primes such primas are 31, 53, 97, 211, 389 569, 727; 
883, 1109 and so on. 


The formula for a prime number is not yet found by 
any one. It is hoped that the self primes will be a still 
harder nut for a mathematician to break in future. 


Many Demlo numbers are self numbers for example 
121, 1111, 1133, 154, 143, 187 are all such Demlo self 
numbers. 


Some self numbers occur in pairs differing by 2 For 
example 108, 110, 209, 211, 310, 312, 411, 413, 512, 514.,... 
916, 918! They can be called as Twin self numbers, 


Lastly it is interesting to note that 1000000 is a self 
number. (1 million is a self number.) That is whya 
millionaire is an important man, See how. The generator 
of 10 is 5; that of 100 is 86; that of 1000 is 977! that of 
10000 is 9968; that of 100000 is 99950, all these powers of 
10 have generators but the Million or 1000000 is self 
generated. 


N. B, Million-is a Self number. 


CHAPTER IV 
CRITERION FOR A SELF NUMBER 


The paper on this subject was red by me in the 
Mathematical Conference at Cuttack in December 1957. 
Here it is repeated with some new form. 


Given any number N. Add the digits in the number 
and form a new number; Again add digits inthis number 
and fora new number. Repeat this process till you come 
toa single digit. This single digit left at last is called 
digital root of N. 


Examples. 
N = 18898 Stages of adding 
1+84+84+9+8=34 
again3+4=7=asingle digit 7 is digital root of 18898. 
Word digital is used for digital root. 
N = 18898 d=7 
N = 98989989998 
first adding gives 95 
second addding gives9 + 5 = 14 
third adding gives 14+4=5=4 single 
digit 5 is the digital root of 98989989991 ¢d =5 


Now this digital root d can be odd or even. If d is odd 
d 





+9 ere ) 
find 7 SC and if it is evenonly find = c= c, This 


e is now to be used in testing the selfness of a given N or 
its no selfness, 


Now prepare.a series of numbers from N and c in the 
following order 


K,=N-—c, K;-=N.—¢—9, K3-=N —i¢-— 18 
K, = N —-c — 27 and so on each Step increasing by 9 


20 


Now add the sum of the digits in K; to K, that is find 
K, +tXK, Ifthis is = N then N is not self, Its generator 
is K; If we do not get N then we areto try the next 
number K,, Find K, +t K,and see whether it gives N. 
Then try K, + ¢ K; then Ky +tK,andsoon. If we do 
not get N from any of the trials then N isa self number. 


The maximum number of trials to be given depends on 
the digitsin N. Thus for a number of 2 digits, only 2 
trials are sufficient. Fora Number of 4 digits we are to 
give 4trials, When none of the trials give us again N then 
N isaself number. If we get N by any trial then we 
have got a generator for N and so N is nota self number. 


Examples I. Test whether 341 is self number 
here N = 341 digital d=8 


8 ; 
Here c = 5 as d is even. Now we are to try the 


numbers. 
K, = 341 — 8 = 341 — 4 = 337 
337 gives 337 +13= 350. We don't get N. 
Now next trial is for 337-9 = 328 = K, 

K, + dK, = 328 +(3+2+8) = 341, we get N. 
Thus 341 is not self. It has 328 as the generator. 
Example II. Test whether 1311 is a self number, 
For 1311 we have digistal d = 6 as 6 is even we have 


— 6 — 


C= § = 3, 

Now give trials to numbers 

K, =1311-3, K,= 1311 - 12, K, =1311 — 2l 
and K,= 1311 —30 as N has 4 digits we are not to 
go beyond 4 trials, 

K, = 1308 1308+ 1308 = 1308 +12 = 1320 

K, = 1311-12 = 1299 1299+21 = 1320 

K; = 1311-21 = 1290 1290+12 = 1302 

K, = 1311-30 = 1281 1281412 = 1293 


al 


So we do not get back N = 1311 by any of the four 
trials. So N =1311 isa self number. 
The self numbers 1324, 1335, or any further self 
numbers can be proved to be self by these trials. 
Now we take an example where digital d is odd 
number 
Test whether 1697 is a self number 


here N = 1697 digital d= 23 =9 


as5isodd, Wetake > es 


Now prepare the numbers 
K, = 1697 —7 =1690 
K, = 1697 — 16 = 1681 
K3 = 1697 — 25 = 1672 

from K, == 1690 we get K, + dK, = 1690 + 16 = 1706 

from K, = 1681 we get K, + dK, = 1681+ 16= 1697 
we get N = 1097. So it follows that 1681 is the generator 
of 1697. 1697 is not aself number, It is generated from 
1681, 

The theoretical discussion can be easily seen as soon as 
we take any N and do digitadition series to N. The 
main point to be noted is this that digital roots of a digit- 
adition series of numbers of A type are always 1,2, 4,8, 7,95, 
1,2, 4,8,7,5. This series goes on repeating in 6 types of 
digits, 

For B type numbers, the digitadition series has digital 
root 3,6, 3,6, 3,6 only 2 types of digits, 


For C type numbers, There is only 9 as the digital 
roots at any stage. 


=7asthevalueofc. c= te 





| Other points can easily be proved and taken in 
practice after a slight thinking. 


CHAPTER V 


A CONJECTURE ON PRIME NUMBER 


Take any prime P and find the digitadition series from 
P. There cannot be ‘morethan 4 primes coming continu- 
ously in-,this series. This is of course a conjecture on 
primes, First it was discussed in Mathematical Conference 
at Baroda in 1956; All sorts of primes available to me 
were tested. From any Prime P we cannot get more than 
4 continuous primes in the process of digitadition series, 
Thus take P =13 we get 13,17, 25, 32......... 13,17 are 
primes further 25 is not a prime. | 


Now take Prime P = 101 | 

We get the series 101, 103, 107, 115, 122......here 
101, 103, and 107 are primes and further the series gives 
composite number, : 

Now take prime P = 1409, 

We get 1409, 1423, 1433, 1444, we get here 1409, 1423 
and 1423 as three primes only; and further the composite 
numbers begin to come. 

The least prime to give a series of 4 continuous primes 
by the digitadition process is the prime P = 277 

See we get 277, 293, 307 317, 328 


After the fourth prime 317 the series gives composite 
numbers. 


In the following four tables the first numbers is prime 
and last is composite and here the series of digitadition 


primes ends. 
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Table I. Series ending in 2nd stage 
Pia 31, 35. 41, 46; 
109, 119; 3001, 3005; 9003, 2008 


Table II. Series ending in 3rd stage 
127, 137, 148; 307; °°317 § "828! 
587, 607; 620; - 1009, 1019, 1030; 
- 1061, 1069, 1085; 1087, 1103, 11C8. 


Table III. Series ending in 4th stage 
UL tl3acds LZp 1erBBh burdkOlscs oF103i 21 20Mstendd5 
149, 163, 173, 184; 167, 181, +191, 202: 
367, 383, 397, 416; 479, 499, 521, 529 
1409, 14223, 1533, 1444, , 


Table IV. Series ending in 5th stage 
277, 293, 307, re 928; 2 
1559, 1579, 1601, 9609, 1625, 


Table V. Series ending at 6th stage and at further 
Stages, 


No prime is yet found to go till 5th"stage and to turn 
to composite at Gth stage. 


: Conjecture on prime by D. R. Kaprekar. 


There cannot be more than four primes in a digitadi- 
tion series starting from a prime number. 


_ Several tables of primes, are tested and uptill now no 
psimes are found from which we get more than four 
continuous primes by digitadition process. 


This conjecture on formulation of primes seems to be 


true and will be able to give some new light on formation 
of Primes. 
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GENERATORS OF A NUMBER 


We have shown a list of numbers having 2 numbers as 
generated numbers, See pages 16-17. 


It was up till now believed that there cannot be any 
number which has more than 2 generators. 


Now after a very careful discussion with Doctor A 
Narsing Rao of the Madras institute of technology I have 
been able to see some big numbers of 18 to 20 digits which 
have more then 2 generators. These numbers have 
3 generators, It is also estimated further that the numbers 
are possible to have 4 generators instead of 3 and such 
numbers having more than 4 generators will be so big 
that they will be containing about 10000 digits. 


All these new ides have come from a direction of 
thinking shown to me by Dr, A, Narasing Rao, Iam much 
grateful to him for showing me this new way. However 
this subject will be discussed in next Volume of self 
numbers, 


Again expressing my grateful thanks and indebted- 
ness to Dr. A. Narasing Rao for his new light over self 
numbers. I end this first vloume of self numbers for the 
present, : 


A map size chart of various types of digitadition series 
is prepared and is available separately, 
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